SIRT3 reduces lipid accumulation via AMPK activation in human hepatic cells.
Sirtuin 3 (SIRT3) is a nicotinamide adenine dinucleotide (NAD)(+)-dependent protein deacetylase localized on mitochondria and regulates the adaptive thermogenesis in brown adipocytes. This study aims to investigate the role of SIRT3 in hepatic lipid accumulation, and whether the activation of adenosine monophosphate (AMP)-activated protein kinase (AMPK) is required. A retroviral system was used for overexpressing of SIRT3 in HepG2 cells, whereas a lentivirus-mediated vector encoding SIRT3 small interfering RNA (siRNA) was used to infect these cells for knocking down endogenous SIRT3 expression. The cells were treated with oleate to induce lipid accumulation and Nile red staining was used to assess the number of lipid droplets in HepG2 cells. The AMPK signaling pathway was facilitated with the administrating of isoproterenol and an immunoblot analysis was performed to assess the phosphorylation of AMPK and acetyl coenzyme A carboxylase (ACC). Compound C was adopted to inhibit AMPK activity. The number of lipid droplets in HepG2 cells overexpressing SIRT3 was significantly lower than that in the control cells (P < 0.05). SIRT3-infected cells exhibited significantly more phosphorylation of AMPK and ACC (P < 0.05), which was reversed by the treatment of compound C, an inhibitor of AMPK. Knocking down SIRT3 downregulated phosphorylation of AMPK and ACC by 60-80% (P < 0.05) and promoted lipid accumulation. The activation of AMPK by SIRT3 was dependent on SIRT3 deacetylase activity. SIRT3 reduces lipid accumulation via AMPK activation in human hepatic cells.